The primary aim of the current study has been to examine the impacts of dietary supplementary of Chlorella vulgaris (Beijerinck) powder (CP) different levels on the anti-oxidant enzyme activities, growth, and immune responses of the juvenile Mugil cephalus (Linnaeus). Experimental Fish (15 ± 0.1g) was fed diets enriched with 0 (control), 5, 10, and 15 g CP per kg feed for eight weeks period. After the feeding trial period, the fish were challenged against pathogenic bacteria (Photobacterium damselae (subsp. piscicida)) for evaluating the resistance of infected fish to diseases. According to the results, fish growth performance was significantly improved with increasing CP levels at CP10 and CP15. ). Antioxidant-stimulated activity was observed with dietary CP where total antioxidant capacities (TAC), glutathione (GSH), and super-oxide dismutase (SOD) augmented, while malondialdehyde (MDA) decreased significantly in fish fed CP. Furthermore, serum lysozyme activity of fish fed three levels of CP has been considerably enhanced in comparison with the control group (p <0.05). Moreover, CP supplementation at 10 and 15 g dose induced kidney phagocyte and respiratory burst activity which was maximized at 15 g CP. Meanwhile, feeding 10 and 15 g of CP diets decreased mortality in M. cephalus after challenge with P.
Introduction
It is widely known that aquaculture is the most rapid increasing food production technology throughout the world during over the last 3 decades (FAO 2015) . However, there are unfortunately too many challenges for sustainable development of this industry. In Hamilton) (Andrews, Sahu, Pal & Kumar 2009 ). The results of these studies showed that different genera of the Chlorella improve weight gain and carcass quality of different aquatic animals (Shi, Luo, Chen, Wei, Wu, Zhu & Liu 2017; Kim, Bai, Koo, Wang & Kim 2002; Safi et al. 2014; Tibbetts, Mann & Dumas 2017 
Materials and methods

Experimental Diets
The marketed feed has been prepared from Beyza Feed Mill (Iran). Based on the research design, formulations and adjacent chemical analyses of the basal control diets (% as the fed basis) are shown in Table ( 1) . After grinding the feed, different level of Chlorella vulgaris powder (CP), 0 (control), 5, 10, and 15 g kg -1 of CP were mixed to basal diet. Then, we used a meat grinder for the pelletizing procedure.
Afterwards, four experimental diets have been dried and stored at -20 ºC until used (Choi Lee, Nam 2015). 
Fish and rearing condition
We chose Chabahar coast of Oman sea in the south-east of the country, Indian ocean to obtain natural Juvenile grey mullet fish. The fish have been acclimatized to the laboratory condition for two weeks before we start the process of the feeding trials in the Offshore Fisheries Research Center, situated on Chabahar in the south. After adaptation, the juvenile fish (mean 15 ± 0.1 g) have been distributed in a random way to twelve fiberglass tanks so that there have been 30 fish in each tank. Then, the experimental diets have been used to feed the fish. After feeding, three replicate groups of the fish have been fed by hands to a clear repletion 3 times per day (0800, 1300, and 1700 for six days/weeks) for eight weeks. Moreover, we measured the parameters of water quality daily. Then, we kept water at 28.5 °C, dissolved oxygen 7.81 ± 0.3 mg L -1 , salinity 33.2 ± 0.35 g L -1 , and pH 7.8 ± 0.2.
Afterwards, we fed the fish with diets of different dose of CP including 0, 5, 10 and 15 g kg -1 . When eight weeks elapsed from the experiments, bacteria P. damselae has been chosed to infect ten fish from each dietary treatment for ten days for evaluating the resistance of the infected fish to diseases.
Growth parameters assay
We used the early and resulting weights of the entire fish in all groups and alterations for calculating the growth performances. (Bradford, 1976) .
Collection of macrophages from head kidneys
According to our research plan, we cut the head kidneys of the fish, transported them directly to the Leibovitz L-15 culture medium (where pH has been set at 7.8) (Merck: Germany). Based on the processes illustrated by Kim and Austin (2006) prior to the centrifugation of tubes at 400 × g at 4 °C for 25 minutes. The cells band situated on the 34% to 51% interface has been gathered.
Then, HBSS has been used to wash it two times.
Density of the cell has been set at 10 6 cells ml -1 in L-15 medium complemented with 0.1 % (v/v) FCS and 100 μl mL -1 gentamycin. Trypan blue exclusion technique has been used to evaluate the viability (Kim & Austin, 2006) .
Respiratory burst activity assay
After doing the above procedures, quantification of the respiratory burst activities of the separated head kidneys of the fish has been done through nitroblue tetrazolium (NBT) assay (Secombes, 1990) . The assay deals with the measurement of the quantities of intracellular oxidative free radicals (Ardó, Yin, Xu, Váradi, Szigeti, Jeney & Jeney 2008) .
Phagocytosis assay
Phagocytic activities of the macrophages of the head kidney have been specified. To sum up, 1 ml of the macrophage cell suspension (10 6 cells ml -1 ) that has been achieved from each individual fish has been adhered on to a methanol-cleaned glass slide at 18 °C in a moist space for one hour. In order to remove nonadherent cells, HBSS has been used to wash it prior to the addition of 1.0 ml auto-claved congo red-colored yeast cells (10 8 cells mL -1 ). 
Results
Growth performance
As seen in have been completely fed from CP0 to CP 15 dosage (P < 0.05). MDA levels of the fish given feed with a diet containing 10 and 15 g CP were lower than control and to 5 g CP (P < 0.05). Values (means ± SE, n = 3) with various superscripts into the same row have significant difference (P <0.05). ns-values are not significant (P >0.05). Resistance to the disease of the grey mullet M.
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cephalus exposed to the bacterial infections with P. damselae
The rate of the death has been remarkably declined in comparison with the controls, which have been supplemented diet with 10 and 15 g concentrations of CP (Figure 1 ). According to Figure 1) . 
Discussion
Chlorella species are popularly used in rearing of fishes at different growth stages. This is the first study that deals with the evaluation of the 
